In this paper we present a new su cient condition for global asymptotic stability of Lur'e systems with sector and slope restricted nonlinearities. It is expressed as a matrix inequality and is based on an extended Lur'e-Postnikov Lyapunov function. It is compared on numerical examples with conditions of Josselson & Raju and Haddad & Kapila.
Introduction
The Lur'e problem, which concerns the stability of a linear dynamical system, which is connected by feedback to a static nonlinearity that satis es a sector condition, has been studied in the past for quadratic and Lur'e-Postnikov Lyapunov functions, leading to the well-known circle and Popov criteria 14, 15] . These criteria are of fundamental importance e.g. in many problems of control and electrical circuits. Lur'e systems are also important in the context of neural networks 7, 19] and synchronization theory 20, 22] . In the latter case, Chua's circuit 3, 4] , which is representable in Lur'e form, is often employed in the synchronization schemes.
In this paper we derive a new condition for global asymptotic stability or absolute stability in the large of Lur'e systems, which is based on an extended Lur'e-Postnikov Lyapunov function. We derive a criterion with sector and slope restricted nonlinearities. This problem has a signi cant history 15] in the literature of absolute stability theory commencing with Yakubovich 23] These works di er in the number of nonlinearities, the form of the Lyapunov function and the manner in which the derivative of the Lyapunov function is shown to be negative de nite (or semi-de nite). The present paper treats the multivariable case with a Yakubovich type Lyapunov function. Hence it is standard in terms of the rst two categories. On the other hand it is novel in the third category. Other work on the slope problem has been done e.g. by Singh 18] 
with state vector x(t) 2 R n and A 2 R n n , B 2 R n n h , C 2 R n h n . The static nonlinearity (4) corresponds to the well-known Lur'e-Postnikov Lyapunov function:
which is related to the Popov criterion 14]. The following Theorem can be proven.
Theorem. Let 
is satis ed, the system (1) or (2) is globally asymptotically stable (or absolutely stable in the large) with the origin as unique equilibrium point.
Proof: Taking the time derivative of the Lyapunov function (4) and using the fact that _ = d ( ) d C _ x with = Cx one obtains which corresponds to the matrix inequality derived from the Lur'e-Postnikov Lyapunov function (5) as given e.g. in 2].
For given A; B; C matrices, (9) is a linear matrix inequality (LMI) in P = P T > 0, ? and T, which leads to a convex optimization problem 2]. The matrix inequality (8) on the other hand is not an LMI, e.g. due to products between the unknown matrices S and Q.
The case A diagonal, C = I, S = 0, Q = 0 has been studied also e.g. in 6] with respect to global stability of Hop eld networks.
3 Examples
Example 1
In this example we apply the stability criterion (8) 
where max (:) denotes the maximal eigenvalue and = R T R. By applying the criterion in 9] a stability sector 0; 4:6) has been obtained, which is an improvement with respect to the Popov criterion which yields a stability sector 0; 1:24).
Applying (8) by solving (10) and assuming k 1 = k 2 also yields a stability sector 0; 1:24).
However, one has to note that the criterion (8) takes into account sector and slope restrictions while 9] is considering only slope restrictions.
Conclusion
In this paper we derived an absolute stability condition for Lur'e systems, based on a an extended Lur'e-Postnikov Lyapunov function, more speci cally a multivariable version of a Yakubovich type Lyapunov function. The condition has been expressed as a matrix inequality. 
